Reference 2 ' 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11317451 A 



(43) Date of publication of application: 1 6.1 1 .99 



(51) int CI HOI L 21/768 
H01L 21/28 
H01L 21/3205 




(21) Application number: 10124816 


(71) Applicant: 


MITSUBISHI ELECTRIC CORP 


(22) Date of filing: 07.05.98 


(72) Inventor: 


TOYODA YOSHIHIKO 






FUKADA TETSUO 






MORI TAKESHI 






KITAZAWA YOSHIYUKI 



(54) SEMICONDUCTOR DEVICE AND MANUFACTURE COPYRIGHT: (C)1999.JPO 
THEREOF 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device, v^/ith which the increase in the capacitances 
between wirings can be prevented and also the slow 
down of working speed can be prevented, and to provide 
a manufacturing method of the semiconductor device. 

SOLUTION: This semiconductor device is provided with 
semiconductor regions 2a and 2b, a first insulating film 
1, a coating film 3, a second insulating film 1, a 
coating film 3, the second insulating films 6a to 6c, 
and wiring layers 8a and 8b; and the first insulating 
film 1 is formed on the conductive regions 2a and 2b. 
The coating film 3 has a through-hole, with which the 
surface of the first insulating film 1 is exposed, and 
the coating film 3 is formed on the first insulating 
film 1. The second insulating films 6a to 6c are formed 
above the through-holes, and they have grooves 7a and 
7b which are used to have the surface of the first 
insulating film 1 exposed. Wiring layers 8a and 8b are 
formed inside the grooves 7a and 7b. 




6ja 7a 8a €b 7b 8b ec 



12a 




(ma^m^ffff (jp) 



"2) 42t i|# ^ « (A) 



i^fW^l 1-317451 

(43)4iiBB ¥fiRll^(1999)11^16B 



<5i)inta." mm^ 

HOIL 21/768 

21/28 3 0 1 

21/3205 



F I 

HOIL 21/90 
21/28 
21/88 



V 

30 IR 

M 



m^m(oms ol (^2ih) 





4$R71 0-124816 


<7])(HSA 


000006013 












5F^K10^(1998)5^7B 


































a2mmm 










SD^«^f^fflK3tLOrtz:TB2#3# - 
















^ Ri 








^«^<^HBAOrt=:TB2»3^ H 



























(54) C«Wo=S*i;3 iJ«»#:SB:feitX*o«jg*iS 



(57) mm^ 

^mx^^i^mm\z:js^^x. m i (©^^^ i \mm 

iS7a. 7 b$:;fr€>„ ?t7 a, 7 bCDp'ggPtCiS^S 
a, 8 b;!)^?g^$tLTV^•S= 



6a 7a 8a 6b 7b 8b 6c 




2a 2b 



(2) 
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(Dfmici5{-f^tmm^mmm^m^\ ^i$.m 10 

So 

[ft*«3] mmii. 20 

mmiis^xj^m2(Dmoimiz&m^^mmii. miw. 
[ff#3g4] mmt. 30 

xm^^nr:z'm2(Dwmmt. 

mmm 1 ^ J:t>m2 ©MWiitc-eti-e'ti^^fiSc^tifeii 

i^^xj^m2mmmii^m^^. ^i$.^m. 

mmi$.mt^^it>izm^. 

mssmi(Dmmrizwmt^mmizi5\^^T. tusa^i 

m?^7L<Dm^izmmmimt^m^^nx\>^^. m 

im^m 6 ] ttfsa^ i s j: t>*^ 2 (Dwmm±izm^^ 

trnziMfmrnizit. iuib^ ii5^v^^2 (Dwmm±iz 
^M-t^mmz^ti^nm 1 fej:a'ii2 (D^;!j-<?^fiics 

ffflHUl fej;t>*^2®i^^«, Hffia^ 1 feJ;t>*ll2® 
tciS®®ifi##;i§g„ 50 
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^ fe^^-r 5 s/ u n ymm^m. a 1 2 03 1^, y^y 

m^^m-t^Al2 03 M*^e>75;i>|f*^&;g^$4^S^i.^ 
«;<i:t; lo$:-g-tf, ft*]Sl~6®^^-f;n*^l«^cfa 

u-^. Al. Al-^, Ag, Ag-^, Au, W, 
WN, TiN. TiWN, T a, TaN, K-:/h*f'J 

ti. m^m^-3i3^tf5(D^^-ir^i)^lm^z^m(D^m 
[ff *a 1 0 ] mz^-^ u T ^ ^ )vmit. msL^<^ 

2ffi®JiU:(D]«lL^.^M$:-g-tf^^, 2«U.XhC0Wiii( 

^ < % 1 o 5:^ti\ If 9 izMm(D^m^mm. 
im^m 1 1 ] mmm^mm-t^jMn. 
m9dmmmm±iz. mioy^mmiimm^^Jimt. 
mimi(Dfimmiiz. wmm^m^-r^jimt. 
msmmm±iz. m2(Dmmm^m^-r^j:mt. 

iz^v^^-t^jimt. 

mEm(D\Hmzmm^m^-r^rMii^m^?>s ^ 

m^l(D^mmliz, wmm^i^^^^jinti. 
mmmm:.iz. m2(Dmmm^f^^-t^j:mt. 
mssm 2 (Dfimmiz. mrnms^cDmrn^mm^^^m 

^jLy^yifiz^i)m^-t^JML. 

B^na«®i£g|5^cfe^,^T, mim 1 ®^f^^®^®5:sm 

Si:, 

mm<7)[^mizmm^m^t^j:mt^m^^. 

mmmm±izi5\,^x, m3Emi(D^mmtrm^mx 
xm 2 (D^mm-iimmi-^xMii. 

mMrizws.-t^mmizmmMm^mm-r^j:mt. 
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mmmmtttjism i (Dwrnrnt ©-gu -fcx -j^y ff\z 
m^m 1 5 ] Hffsa^ i j: t>'^ 2 (Dmm ^i^mt 

T, X >v ^ > ^*IC J; 'J tuf a±gI5*^UltC^ 1 J; t>*|| 2 
tuSB^ 1 33 <fcZ>'l|2 (D^®p»ggp{C^tL-?nSfjiB^ 1 feet 

tffSB^?L©i^sp{ctjfi^«fiJi)eiisffia^ 1 (Dwmmt 
[0 0 0 ij 

^oy^-jj-mzmh. ii^)'m.mz\t. wmf^o^m-M^ 
im-f^ ^ht,^nimi-^^^mm.iiii-cf-^(D^-j3-mz 

[0 0 0 2] 

{ct±-:^a-fexnx h<£J^(Z)fc«!)(Z)XS(7)fflii^bi;v^o;t 
5:*DX bT ;^)^ ^® H^g^ L^S'fbl-'Stie^fe 

S) fjiif(D-j3mzj:i}^&t^ZtiZj:V. @SSS&m 

■t^o 1114 itt, z(D^-7yymi>zj:-orm^^tirdm 



(3) 1 -3 1 74 5 1 
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m^mm-t^rzib(Dmmmx'&^. ot, ei4 1 

[0 0 0 3] 04 1 i:0mL-C. Ifel5®^vi/>jatcj; 

0 KCjf 1 1 3&J^^t-.S= 3®jtl 1 3(7)p<g 
gpic, T i N;5;i:>e)^^y^'U 1 1 2 SrJgfiS; 

•tSo A'UT;i^;uMl 1 2_h{CtiCu;a;i:>e,«;S@H 
i^l 0 2*':j^^$tiTv%S„ iSS 1 0 2 iiJira^ifii^ 1 
10 0 It (D±lZitm§. 10 2 -2> C u f£ if(Dtim^ 

P;&ih^Sfci*, S/Un>^l:M?&i:>^^-g.«^ffli;i 0 

5;i)^?^fiSt$tiTv^-5„ ^mmi 0 5±^z^tmm^m^l 

[0 0 0 4] z(D^^f£^-ryym^m^^xmm^mm 

x®^cfe^,^Ti^^^T'feo;tr;^^-'^-6^©wrx^^ h 
tujifi^^mztji^. ^r^. mr^^^htto^mmmmi^ 
t;^h?fcSo z(Dm^. ^mmmmmiz:j3\>^xmBiz 

20 s„ 

[0 0 0 5] $e>tc, i##fli:^fim^^l:5:^f«:e)fc 
IS«Jg&^t-S^«s^S0M$:III4 2 tC^1-„ 04 2 
[0 0 0 6] 04 2 *#fl^LT> (BI^ 

•f) ±izrmmiitLfj:^w^i 02 a, 102b s:?^^ 

-r-5= :iOOS^10 2a, 102bti, 04 1 JC^Ufe 

U t/ U =r ym'PTJVS. n>t7 i:*^x >y ^ > ^'tS; iflc 
J:oTJnXf S:it{Cj;iJ?^^UT=fo^t^o ISf^l 0 2 

a , 1 0 2 b ±{c i> u 3 ym^m^jt i ^ -sjir^ie^ 

Ml 0 1 &?^fi5c-rSo jiraiff^i 0 i±izyv aym 

'fbll^i;>e3^-g.x«y5^>^*X h 1 0 3 ^M^^ 

So x>y^>i^X h^yAM 1 0 3±tCJira*fii^l 0 6 
a~l 0 6 cS:?^^t--g)o 3(Z)Sr^ii®^l 0 6 a~l 
0 6 c(i@e®l 0 8 a, 1 0 8 b$:?^fiS;-r-2>fe«?)C0?tl 
0 7 a, 1 0 7 b&Jt-rSo ?tl 0 7 a, 1 0 7 bCOW 
40 gpjCttC u 10 8a, 108b 

[0 0 0 7] ZlZll?, Xvv^^^^xh^v/N'Sl 0 3$:?g 
^LTV^-SCDlj;, ?tl07a, 107b ^m^-t^tz-tb 
OX>y^>^'*XgtC*5V>T, Z:(Z)?tl0 7a, 10 7b 

108 a, 10 8h(DmfL(Dmm'&^\^±^-^. jo^osh 

[0 0 0 8] 3®J:e)'5;#MiB^^t^C^3l^T 
tt, I^iiTSS^i; &S^6^(cg§^-rs^i^P^^?^fia 
50 Z^icJ^fegg^P^'Sj^^S^Xfe^JigHIS^Jg^: 
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[0 0 0 9] 04 3 ii^MLX. 'im:(DMmo:>m^ 
4 3 T'tt, ±m(DmB 10 8a UrMWM 102 t<Dr^ 

izmrsmm: i o 4 t)<m^^Hx\>^^. mmfi&^ i o 

4 ^x<y^>y>; hy/N°jf 1 0 3i:cO— gp^rx^y^^y 

OZtL &m,«»C^-t Sfc*b®^?L 1 0 9 ti'^m^^ 
^^T^^^o gg^?Ll O 9®|^gP(Cli, IB^l O 8 a ilT 

MiOSi 0 2 i:$:«^6U(cg^-r-Sfeft®^«#;MA^?^ 

[0 0 10] z.<Dj:omms(Dmm^^m^^^t^i^ 

<D-fUiZ7.tLX, ■f-*:3.T;b^VS/>^ (dual damasce 
ne^) iinffin-S^iS*'!, Symposium on VLSI Technolo 
gy Digest of Technical Papers pp. 31-32 (1997) (Cgg 

[0 0 11] 

j:zy 4 3izi3^ ^x^Lr^^mmmm.m-t^^mim 

mXit. 1114 2 $:#MUT, BB^lOSa, lOSbi: 
TSi^l 0 2 a, 10 2b iKOmzi/V ^>S'fbKJ!)^ 
e)55:-5x>v5=->yx h ^yy-N'MSP^M 0 3 a, 1 0 3 bTi'! 
#^£UT^^S<. 3®<fce)'5;x«y^>^*xh>yy\°Mi 0 3 
^ LTMv N ^n€> 2/ U n ^^-fbMOJrt^m^tt, 
iia^l 0 l«;if^CfflV^^,4^Si/U=I>®ff^:MJ:y*)::A:^ 
:i(Df=.sb, ism 0 8 a, 1 0 8 bilTJSS^l 0 
2 a, 1 0 2 bi:(Z)5g®IS«H^**^ii;^bTv>:feo 3 

10 8a, 108b ilTSBH^ 102a, 
1 0 2 b i: © R CMM*'!:^^ < ^ U , 

[0 0 12] tit, la^l 0 8 ail 1 0 8 bil(DP^{Cj3 
('^T*;, x«v^>e7'X h-y^N°JigP:J)-l 0 3 c;^f#^LT 
^^§fc5?)^C, [BI^fCBa^ 108ai:108b ilCDP^^gE 

«gr^^»A':fi;^b, LXWB i 0 8 a, i o 8 b 

^t^^ommti^^Lx^^r=.o z(Dj:of3^f^mit. 
m^m^^^i^mmz-is^ ^x^mmizm^ lx v ^fc„ 

[0 0 13] 1114 4ic^t-J;e)(c, ^^^s^g(Z) 

^CoTV\S„ 1114 4 li. Advanced Metallization for 
ULSIApplications in 1993 (MATERIALS RESEARCH SOCIE 

n) p.24 izB'^nmmmoi] — ^jimAtT"-^-^ 
yji-jvt<Dm^^BLr^^'^yX'$>^. S4 4^#B^ 
LT, T'-^-f yj\y-jvm^^<^j^^izLr=.ti^-ox. tm 
mmzwmm<Dh-'$i)vmAti^mi^-t^^tti^i^:^-'^. 

[0 0 14] ^fgB^li, 3®J:e)?&^$:^-rsfcfe 
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lZtjt^tir=.^(DX&''). *?§^®lo®gm, B^P^ 

^^^mfj^^imm^m^r^ z. tx$>^. 
[0 0 15] :^mMo>%t) 1 mmomm 

[0 0 16] 

10 mt.. ^mm^^m^^. mmMmLiz\t^i<D^i^m 

^mi<m^mh\zmm-t^. mimm±\zm^m^ 
?>m2(Dmm^wmmj::izm^^^. m(D\Hmzw!m 
m^mm-t^. mioymmizisi-f^mmmoiimii. n 

[0 0 17] 3®fe«b, «#]«UCfB«®|g0^THi, ^ 

mm<Dmmif)^m2(Dmmiz^»^^mm(omm^ ^m< 

[0 0 18] Sfe, z:®4^#;ig«(DMr^{cj3(-t-5 

ffli(Z)-sps:is^*-rs3ii;{)«-e$^o z.(Dmm. istx 

[0 0 19] tfe, z(D2:oizmmmrizwmm^^^ 
■t^r^&). wmmcDi^mtLx. rnKDmrn^^izmm 

x^^^}^ymm^. mw^h\.xiy^)z2ymim^t 

[0 0 2 0] -^{C, @BISB5:?gfiSc1-S|^, «® 

rtgPtCliPVD^ (Physical VaporDeposition ^S) 5: 

Mv ^T/'^''J T;< ^ ;i/ fe^gfigt" -5 z: ic i: y , gef^cDM 

50 f^KDmmizmmmti^mE-t.^ziii^^^)^ z<Df^m^ 
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So 

[0 0 2 1] PVD^tCj:iJJ^^$tvSm®;?j/N' 
X/N°>v^^J:t>*IMP^S (Ionized Metal Plasmas^) ^ 

2 (D^m^ti^ 1 (©iii^i^*{cjfeic^ . 

[0 0 2 2] «*]S2{ci3t:r-g>4^^j:i£«tt, ^«MJ§ic 

[0 0 2 3] »*]«2{CfH«(7)|8H^T-tt, ^ 

< ?^2>r t J: U^?*{cl5:Siii-CSS„ 

[0 0 2 4] ff*«3 (Cfei-t^ifi^^Sm, Sf*«l 

^ 1 omiL% 2 cD^i:(7)i^SP{c^tv-?-Wfiic$ ti^ 
^l®i3IISiim2(Z)i^jlil$:^t;o :^lfej:t>'^2 

lli§!c&^ti\ 40 
[0 0 2 5] »#«3tCfB«(Z)f§0^-Ctt, it 

Mv^-S^ic*;, ^lfeJ;tJfm2(Z)@e^i;^«fI%!cii(Z) 
ra®§*tcmT, ^ 1 2 (D@^J(DH®§»{CO I, ^ 

^1^3J:t>*|g2®ia^M(D^S®ftSlItcSaHLT, %\ 
feet tJf^ 2 OBHi^O R CjIM;^)'::^^ < ^S Zl i: 5: J: y Jfr 
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fC#oT, l|lSJ;t>*^2(Z)ie^r^©^4liit;^-r-5fi 

[0 0 2 6] »#]a4 \zn»^^wmm%. 

HI J3J:t;fm2®M^i:, HI J3J;tJfm2<Z)@ffi^ 

[0 0 2 7] ^(Dfcto. fi*]a4 {cSat!c®9§l!gT'tt, 

UTMv^S^{c=fe, ||lfeJ;t>'H2(DiSliracD§45t)^ 
H 2 ®i^r4<Z)^*<Z)it;^{C®H LT R Cil®;^^^^ < 

mm-ftiC^oT. HlfeJ:OfH2(Z)f^«r63®§»ttft^ 
■t-2>MfBl{Cfey, Z®J;e)^ISIffl'fb$tlfe4^^*:^g(C 

[0 0 2 8] ||lfeJ:tJJ||2cDiB|geT{C-?-ti-€-' 
tiH 1 fecfctKH 2 (Z)M^*'#fe-t-&fe*?)> H 1 J;t>* 

i^8^S:fflV^fe#^^CtJ, 3®Hli3J:tJ«H2(DfeSKtCj; 
UH 1 33 J;t>'ll 2 (7)SB?«S®*#F4®JJif(?:P;5ih1-S ^ h 
*^ffi3fe-&„ |gl33J:yf||2CDffi||»<Z)|^!|Sfi:L 

mmmt LT® i/'J n ym^mi)^^^?> Z ic J: u , 

[0 0 2 9] ^Ac, S3ISS&?g^-r-5^, 
SO^ffitC'filg-rsM^lCPVD^ (Physical Vapor D 
eposition i:m^^TAV7:'^^Jl'^B^-t^:itliZ 

H 1 33 J: ?>*lg 2 CDiS^CO^gp-eoDTij y U >y S/';^)'! 

l33«fctJfH2(DM^;b^#fi-rS3illCj;»J, ^®:ftgp 
;^^e3CDm 1 J;t>*H 2 (Z)@^^®*Jf4®Ji£m5:^*tcP* 
ih-r-S^i:;&^i?^S„ ff*Jg5tcfeli-s^#^gtt. 
It#«4 (Z)«^(C33V ^T, H 1 mmMti 

So ^«fI^^i^e^T^c?^^$^lTv^So m^i^ 
mrizum^^mmz-i3\^i:mia)mmmt.fim^tLiz 
mmitim^^nx\,^^o mimia)\^m\zii.mmi^m^ 

[0 0 3 0] ft#a6lC33t-tS^#;|Sgli, ff#3«4 
*fett5®^^C33^^T, ±gPSifeg^$:S'b{CmSo 
±gPije^«. H 1 33 J: a«H 2 ®^MI^{C?^^$ tlT 
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[0 0 3 1] m^m7izi5»^^immit, m^mi 

12 03^^ y^m^^m^^Aiz 03 iK*^e>^«>?¥ 

[0 0 3 2] m^msiz-jsH^^i^mmit. m^mi 
~3feJ;o'5®v^-r4^;!>u^KcDl^tc^3^^■r, nmm^ 
^zmmm^ti^. cu, cu-a^, ai. ai-^. a 

g, Ag^. Au, W, WN, TiN, TiWN, T 
a, TaN, K-^ h^KU S/U 

[0 0 3 3] ff#:a9tCfel-tS4^^^ff«> ff#ai 

[0 0 3 4] m^m9iztm.<Dnmxit. m 20 
zfm 2 (omm^^j:: ifiz c u ^ i£<Dwmtnmm-t^ - 
[0 0 3 5] ft*]^ 1 oizisi-r^^^m^mmit. m^m 

[0 0 3 6] 1 izi3»?>^m^mm<D^:^'m so 

T-tt. #«M^$:?^^-rs= mmmm±izmi(Dfmm: 
^m^-r^o mi(Dmmj:.izmmmm^t^o mm 
m±.izm2(Dfmm^mm-t^. m2(Dmmmiz. mm 

[0 0 3 7] za^r^ib. m^mi nzMmo^^m-eit. 
mmmmtmm tmz&m.^ ^mmm(Dmm^m^ 

n<fj^^zt^mmzm±t^:iti)'^x^. m'fmm.<D 

[0 0 3 8] ^$:?^^-r^x>y5^>-i^xm(Z)^n 
■fe 5:11 gp-r S ^ J: y , P iimm,^^ r^tb(Dx. 
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r^^i$.mm^^ *jm^izm^z.tt)^X'^^o 

[0 0 3 9] mMi 2izi3»^^i^mmo:>m^:f:m 

XIX mwm^m^t^o mnmm±iz'mi<Dmmm 
^j^m-^. ^i(DW^iL\zm^^mm-t^. mm 
mL\zm2 omm^mm-^. ^2(dw^\z. mm 

[0 0 4 0] Z(7)fcto. ff#ai 2{CfE«©l§^THj:, 

±^<tji^^t.^^^)m)}\zmitx^^. z:®^^, u 

i||»®RCiiM3b'::;^^<^^S:ii:&P;&ihU mimm(D 
[004 1] mim 1 3 {cfett^4^#^S(Z)$Sg:&^ 

T'«, mmiim^i-^. mm±Lizmi(Dmm^i:m 

[0 0 4 2] W*]^ 1 3 lCfH«cCD|gB^-ett, 

zititciu, mBmt.Lxm^^'htii>iyvziym 

mmmiiLxm\<^?>m^iztj. ^i*5j:tjf^2«isii» 
m(DmM.ti<i<^<fd^^zt^m±x^^. z(Dum. m 
1 j: tjf^ 2 mmm(D Rcm& ^mmzm± u mi'^ 

[004 3] mim 1 4 \z^»^^wmm.(Dmki5m 
^m.'t^mmzmmm^^m.-t^. mmmtm i 

(DfHmz. mmm tm i mmm t ^mmjizim-t 

[0044] mmm 1 5 tcfet-js^«j^B<DSSg:&iS 

It^ai 3^CfcV^T, l|lS<fct>'||2®iH^S:?^ 

fig-t§X@:^\ |g 1 iS^ZJ^m 2 ®MSM±{c±g|S^^lK 

s:?^^-r sx^i:, mii3^zj^m2 (Dmmm±.izum-t 
^^miz is V ^T, X >y > i'-ic J; 'J ±m^ms^izm 1 
^tym2<Dm^m^r^x.mt. mi^^z:^m2(Dma) 

rtSPtC^ 1 iO'H 2 ®@3^$:^tl^'tliI«?)3itJX^ 

&M-t^mmzmmm^mm-t^. m i os^s^co- 
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izmmmmum i (D^mmt ^n^icmm-t^mm^ 

[0 04 5] 

[004 6] {^(Dmm 1) mitt, :*:5§0>9®|Qg® 

-So 

[004 7] mi $:#MLT, *|g?g«)*fig(Z)?gM 1 (C 

a~6ci:?:«i^€.„ (m^-T) JilCT® 

@3i^2a, 2b$:?g^-r-5= TM@^2 a, 2 b±}cM 20 

r^m^ 1 fej^^s-r So Mr^ffii^ i Jitcx >y 5=- > ^'•x 

h >y A°M 3 $:J^^-t So X >y ^ > h >y ytJi 3 ±tcM 
r^ifeWyie a~6 c$:?^^-rSo SMifse^ea-ec 
i:x-y5^>^-x h>:/AJi3 i:(D-SP$:i55S-t53i:{cj: 
Usi^Sa, 8b5:J^-rS:/c*?)(D?f 7.a, 7 b 
^■tSo ^7 a, 7 bCDP^gPfCti, /-^"UT^^?;!/®: 2 
a, 12b ^m^-t^. ^Jl^M 12 a, 1 

2 bi:LTi*m5^^>4^if*'<fflV^f>tlSo ■?-LT, M 
U T ^ ^ ;b» 1 2 a , 12b JitC^^ i:'®^«^f^il:«^ ^ 
^SS^Sa, 8b$:?g^f-5>„ 30 
[0 0 4 8] iBISSa, 8bi:TMi^2a, 

2 b hODr^lCttx^y^i/^'*:;^ h>yyN°Jg3A^#^ELTV^?fc 

i/ U n if coMiM-^ ' cox ^y^y y>(. h >v yl 

2a, 2 b ©raco^4;?)\";^^ <f£^Zti: m±X # 
-5= @B^8a, 8bi:TM@^2a., 2b(D 

i ij , ^#ft:^s®i&f^iiS7iMgT-t s 3 1 ^mmizm 

Jhlr-^So ■ 40 

[0 04 9] /■?iJT^^;i/Sl 2 a, 1 2 b 

^LTV^S<7)■T:•, 13^8 a, 8 b LT^^i;*?& 

[0 0 5 0] ZZ:X\ T®i^2a, 2bli, 13118 ^ 
a, 8 b ^;|W|^^cyv>»^^5:ffl^^T?^fi^LAci3®T'=b 



#M¥ 11-317451 

12, 

[0 0 5 1] m2~m5{i, miizBbrc^^ma^m^ 

[0 0 5 2] *-r, ia2{c^-rie)(c, m 
2 a, 2h±\zmm^mi^mmt^. mfsmm:i 

®T«@B^2a, 2h±.\Zl^n^mM\-mo. 5~1. 
5)amT*feS„ rcDSr^^te^l i;LTtt, -flSlC^^ 
XVTEOSK, >^5XVS i02 mTb'JfflV^^jtlSo b 
7t)^Lfti£T'tt, S i O2 ^Ci:b^T^:b^S^<Z)^£v^7>y* 
^DS/Un>SHbJl, SOGR AKUv-«;i:**;M(,>e> 
tlTV^So r(Z)J:^*7^v^^^;Di>U3>^bM5:Mv^ 
S3fcT% @B^8a, 8bi:T®SS^2a, 2bi:®ra 
CD§*$:$?j{CffiM'tS3i;*^-e^So ^(7)J:e)*l:b^ 

^c7){S^^Mii!5f$:ffl^^S#^, s i OzmtWMhxm 
[0 0 5 3] TJS@^2a, 2h t.hxm(D^o 

-^{ctt, 3<Z)TM@S^2a, 2b®^ffi±{cmfbl»ihll 

[00 54] mz. wmmm 1 ±icx v^f-y^T.w 

3 Sr^^fig-t So X 5=- > i^x h >v y tJS 3 t LT ti^ 

^jtiSo S/';n>^-fbiliJ^^1^{ci/Un>^bm 
R Al2 O3 M$:fflV^S3i:=foT'gSo 
[0 0 5 5] 3Z:-C-, x-v^>^'x h>y>'^°M3^cMv^e3 

ii\zm V ^ e>4xs i> U n >^bM® J:bSI«^ J: 'J =foffiv ^fi 

$:^f<. Z.(r>fz.^. X>y5^>^''X h^yA;i3(Z)i:bSI'8^ 
&<gT3-1tSfcis?)(c, x-v^>yxh-y>'N°M3i:LT7 

n^'^b^'fbK, ^-y^S-^^f SAI2 O3 iK5:MV^ 
T % J; V \o e> oW^iicMW^^ 1 fc^fo 

[0 0 5 6] 

[SI] 









SfN 


7.5 


6 5 


SiON 


6 


5 5 




9 


8.5 



[0 0 5 7] x>y^>^X H<y/N°ji3®M;?tt, 
Sli7a, 7 b (|EIl#m) STj^^-rSX^y^^^'*!^ 
}Ci3l-tS, x>y^>i/-Xh>yy\'M3(DMr^S^iK6{C^ 
f S^^blcioTStSSo fct;^tt, z:®x>y5^>y 
X h >y 3 ±tc^^!!c$ tiS^r^Site^ 6 h L T X 
VTEOSI^ x>yf^>>/;i. N-yAjl3 i:LT-/5XV 

Si Nil (>>>J=i>g^bm) :SLv^yf 



(8) 

13 

X h >y 3 oymifit 5 0 ~ 2 0 0 n mSMT'^-So 
[0 0 5 8] Z^T% X>y^>^r;^h<>AM3i:UT® 

^XvcfTii, n:>v^>^*5!/X (C4 Fs ) tt^j^^ 

Vty 3 ^l- ^tl-a-:^^ < ^j:-5o ^IS0^®||Sg®?^M 1 \Z 

[0 0 5 9] ^ffl^®_hgBx^v^>yXS(Z)^4^®M 
[0 0 6 0] 

[*2] 20 









WO, 




20/10sccm 




2mTorr 


rf/^O — 


IKH 


fifths 
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[0 0 6 1] mmmi&i. etLxm^^^^m 

[0 0 6 2] 
[^3] 







ZfyX-^ TEOS 


400nni/inin 




4CM}mi/iiiin 


SOG 


500nm/min 



[0 0 6 3] X^y^^^rxh-yAgSlCfflV^S^ 
a*JM®x>yf=->^J'-ii;gfe J:t>*-/^XVT EOS izM-f 

[0 0 6 4] 
[^4] 









SiN 


30nfn/iDin 


13. 3 




SOnm/min 


B 




K^m/oiin 


40 




3Snm/tn i n 


11 




60nm/R]in 


a. 7 




t2nin/inin 


33.3 



[0 0 6 5] tfc, »ra^^ll6i:UT*fUv-5:ffl^,^ 
X >y ^ > h >y /'>°JS 3 (C Itzfy Xv T E O S 

Ar/02 ^fflVNtilS, x-y^>i'*xh>yy\°M3{C*f-r 

' a)«^(Dx -j^y ^jM(D^i^a)m^M 5 fc^^fo 

[0 0 6 6] 
[«5] 



40 



BISlie«H(:;t« 'J T-SBl^4^■Sa3 



i9S 






Ar/0, 




20/20 Bccrn 




SmTorr 


rf 


0. 5KW 




0*C 



50 



[0 0 6 7] r:Jc{C. x>v5=->/7-x h>v>'^°®3±{C^ 
a, 8b miM^ Oy^^iZMlZ^U 0. 3~2. 0 

[00 6 8] mz. mrsm^ g ±tc lyi^y^/^si - > i 

1 a~l 1 c (ia3#flM) ^B^-t^. ZODUi/'Xh/N' 



(9) 
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[0 0 6 9] 3®?t7 a, 7 h%:m^-t^t:Ll^O:)X.y^ 
So ?t7a, 7 b(Z)iIliJi?gf!Sc$nSi^8 a, 8 

V^iM@$:>t■tS=foCD^COV^T#X-g>®*•<^mKJ-^:■^> 
■5). ^LT, Z.®@B^(Z)ft/jMpI^lLTtt, 0. 18~1 

^t--5)^c«?)CDit7 a, 7 bcZ)T;^/^^ hi:fc.ttl~2SS 
S^^8a. 8 b®ipIli±fB®J;e){CO. 

[0 0 7 0] EI4tC^-tJ:e»{C, ?t7a, 7 b® 

j&miZiS^^X. :r.-y^y^'{zi. ^):r.^y^y'p'7. h v^M 
3 $:[^*-r-S>o 

[0 0 7 1] x>i;^>yxh«v/1Ji3$:|i^*i-§7??St 
LT«, 'J'X>v hx>y^>yfeJ:t>*R I E (Reactive I 
on Etching) *^tf^tl-So X«y5^>^*X h >yAJi3 i: 

6 (C^-to 
[0 0 7 2] 
[IS 6] 













70 --DOW 




140-180*10 



[0 0 7 3] >i7x>v hx<v^>ir^cfe^,^T«, S/U=i> 

[0 0 7 4] RI EC^^4^$:S7tca-r„ 

[0 0 7 5] 

[^7] 



10 



20 



30 
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[0 0 7 6] R I EtCfeVNTti, :/^Xvcf3(D52;':;!j;i/ 

J; S X >y ^ > ffifmi L^f V ^fe4?)T'feS„ 
[0 0 7 7] iiJctC, |2I5{C^-r=!;^{C, ?St7 a, 7 b(D 

P^SPiiMP^Ste^e a~6c±i:{c/s->j7^^5f;i/®i 2 

S:?g^-t--5= r(DA'>JT^^;i/Sl 2i:LTli, Ti 
N, WN, TaN;5;i^$:MV^S^i;;^)'S-e^S„ -^LT, 

zicDy^' u 1 2 (Z)?^^:^iSt lti±. p v d 

(Physical Vapor Deposition ) ^ilCVD (Chemical 
Vapor Deposition ) '^^1S^Vfht\,^„ PVD^tC^ 

□ -X>'^°>y^^, IMPvS (Ionized Metal Plasmafe 7c 
ilX-lJPeijun Ding.et al, VMIC Conference pp. 87-92 
(1997)^CSH^$tlTV^S) :fei:'5:Ml^T% V 
[0 0 7 8] r^tC, /^'UT^^;!/®! 2±{C@3F^8 a, 

8bi:;fcSSi (Cu) tAli(Dmwm8^j^WL't^. ZL 

pvDm^m^r=.m^izit. pvDmz^ijm^-^n^ 

)^:^J>'^'^-y^/•7t)^J:<^cv^:t^?), — ®cjt7 a, 7 hO) 

«<-rs, m^mmLrz.^mmmMm^mu\z-t^^h 

:5f^'ffi 5:B5t»L fcxy t >v ^f?fffl-r s 3 (c J: 

[0 0 7 9] -15. 3®M®?^fi&*?£ilLTCVD}Sfe 

[0 0 8 0] PVDiSCD loT'feSXyt^v^iS 

[0 0 8 1] 
[358] 



40 













40/tOtocra 




lOmTorr 




0. 5KHr 







17 
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18 













/<r7— 


TIN 




Ar/N, 








m 




Ar/N, 




l-4mTorr 




IM 




Ar/H| 


SS— coot 


1 ^4(nTor r 


5'^IOkW 


CrN 




Ar/N, 




1 *^4fiiTorr 




MoN 








1 *'4irTorr 


s^tokiir 


Tim 


p>5' xn- 


Ar/N, 




1 -*'4mTorr 


5-tOkW 


Ta 




Ar 




1 •*'4mTorr 


5— lOkW 


Cu 




Ar 




2'^IOmTorr 


5*-15kW 




Ar 




1 '*'4inTorr 


5-- 10k* 


'JTD- 


Ar.H, 


350 ~500*t; 


WIOTorr 




Al 




Ar 




Z^tOmTorr 


5-15kllf 




Ar 




WAmTorr 


5'-10kW 






400 -450^ 






Ag 


/-?* 


At 


Xa^ssot; 


2— lOmTorr 


S'-ISkW 



[0 0 8 2] tr=.. cvDm,^ m^^fcm^cD^mm:^ * tooss] 
t (Dmmi'if- km 9 {c^-r„ * [* 9 ] 









fttttait 




rf A" 9- 


TiN 




TDEAT. NHj 


300^400^ 


0. 1 --O. 5Torr 




TDHAT, NH, 


350-450*C 


1~5Torr 






TiCI^.NH, 


400-500*C 


2-lOTorr 


250R 


TaN 




TBTOET. NH, 


450- KM t 


0.5-2Torr 




WN 


r n'l 




350~450t: 


Z—IOTorr 


250(ir 


Cu 


m 


CuCHFA) aiVS).H, 


150-300'C 


5-20Torr 





(A 1 c u, A 1 s i c uT&if) , mmmzm.t\-t~ 

F-^h3K'JJ/Un>. WN, TiN, TiWN, 
T a N il V > o feM&^^^^JSfe'S V ^Id:-?®^ b-^^M V ^T 

[0 0 8 8] Mfm^Q a~6 c±fC?g^$tl 

t=.mmm s ii^N- u ^;i/Ji 1 2 ki\:^mmmm& 

[0 0 8 9] ZZ.X\ CMP^£^CfflV^-£.y^^U-ilLT 
ii, 7t^i;tlin7^-;i/t±(Z)QCTT 1 0 1 0i:H2 0 2 

^Cfe^^Tffl^^§/^y Ki: LTti, U7^-M±(D I C l 0 
0 0/SUBA4 0 0(Z)aiiA«y K&Mt^'S^lil^^trg 

So 

[0 0 9 0] :i®j;e>?5;:;''ni2:x5:^-rz:i:tc 

[0 0 9 1] EI 6 ^mm(Dmm<Dmm i (c i 
LT, :^mm(Dmm(Dmm i j: -sif^^flsigg®^ i « 



[0 0 84] ^?)oS^S&fflv^fe#^(DSI®fi8^ 
[0 0 8 5] 

mio] 30 





H,S04/CuSO,/H,0 


H^SO^ilOO— 200g/L 


CuS0<:30— 80b/L 


HCI;20~100n«c/L 




1 -'20teA/om' 


as 






Ou20--'100rwi 



[0 0 8 6] ;rrT% /N'UT^^;i/Jli 2{cg#$tis 

T^Mf^JiWtC, Cr, Ta, Wfj:t^(Dm!l^^. Cr 
N, MoNTfeif^iSgiic^^^-fb^, T i S i N, W 
S i N, T a S i Nf£i^(Dmm.<S^mt V ZiyCDmt 

TiW7&i:'®2SSRJ:CD»?S^M7t)^e)^-S-^ 
^, TiWN;5:if(7)2Mii^±®lSi!L^?,^*^e3?&-S-& 

;i/Jil 2$:?^^UT=foJ:V\ 

[0 0 8 7] t.r=., @Hf«8a, 8bt^S#mm8® 
**^4ilLTtt, «^ia)l®<£v>Cu, Ag, Au, Al 50 



(11) 
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[0 0 9 2] US ^mmLx. :^^m(Dm&<Djm i iz 
j; ^^mimmco^ i (Dm^mit. m^mizitm i 

feiIiMS!®@3IS-efe^„ r(DTJii3»2a, 2b(D«^ 

:L(DrMmm2 a, 2 b iiMraitsfe^mi i:®±{c«, T 
mwm. 2a, 2 b <Z)SHb S:P5ih-r 5 fc*?)® iy U n >^-f b 

8 a, 8 b i:®ra}ctt>> u 3>iefbi^;^^'bjfesjira;ii^ 

[0 0 9 3] TMS2^2a, 2 b^^j^^JiV^V 

[0 0 9 4] iEi7(±, muz^Ltc^mm^cDmrn 

So ^©fefe, T«lHilS2a, 2 bcDr^tC-KS-rSM^ic 

[0 0 9 5] Z.(Dfz.W^. V U n if J: U tiitSI 

m^c7):^^^^>>Ua>M-fbl^^i:'S:MSa5 a, 5bi: 
LTM^^7t^T'%, TMi3^2ai:2bi:(Z)W®^* 30 

2 a, 2 b{Cj3(-J<SRCjl@®±i^2:fflI^Jt-S^^:*^T' 

[0 0 9 6] aJi(7)i;e)lcUT^#^>ti;t;*:5§^<D 

1 1 tc:^-r„ 

[0 0 9 7] ta^. '©^1 IfC^'tT^-^&M^SLfc 
^jgilLTti, |1I1&#MLT, g^8a, ^'oCmW 
0. 3/iin. jp:3;*^0. 6Atm, 13^8 a, 8 br^CDffl 
PS;!)^ 0 . 3 m, Mfm^m. 1 ©Kff 1 40 
iiiei^ 1 (JyV\i.^WWSi}l o T U , TSBSH 2 

a, i\iim^\.tA\m& {\mm-m) &mv^^„ ^ 
8 a, 8 b t.^^^M.h(m(omm:m\^xmk\.x 

[0 0 9 8] 
[«1 1] 

50 



4f ^¥ 11-317451 

20 













201 pF 



[0 0 9 9] ^1 lJC:gtt-J:e){C, imm<Z^^)mm 

[0 10 0] (.mm(mm2) msit. :$immomm(D 
mm2iz^^^imm(Dmmmx&a. msii^mv 
X. ^9m(Dmm(DMm2iz^^imi$.mmi:mm-t 

•So 

[0 10 1] ig8?:#fl^LT, :^mM(Dm^(Dmm2iz 
^^^i^mmt. s^mizitm i iz^Lr=.:^mm(Dm 
mcDmmnz^^^mimmtmmcDmm^m^a. r:L 

r£U HI 8 IZ^ L t=.:mm(Dm&(Dmm 2 J: S 
mm.X\t. a, 8 bCDT{Ca:«v5^>yx h>v/N°S 

3 a, 3 bA'^JS^brVN^o ■?-LT, Z:®S^8 a, 8 
bT{C^S-r-5x^y^>^^X h«y>'tM3 a, 8 bOOK^ 
@S^8 a ^@HilS8 b ilCDr^tC^B-t-Sx^y^^^-X 

[0 10 2] Zl(Z)fe«?), |gI8{C^L>t2^#gBH®||SS®?^ 
M2jc<t:S4^^^gT-«, i:/Un>^ffcJMJ:»J%i:bSI 

h^y^A°S3iib-rMvxfc»^-r-%, «i8a, 8bi:T 

2a, 2 b i:cDra®^»$:{S^-rs Z.ili)^X^ 
-So SB^Sa, 8 bi:TMBB^2 a, 2bi: 

ftrf^ilgcD^ST §:l5&ih-t-s :i ^-i-e^ -So 

[0 10 3] t^, ^-t-SSStX^T-cZ), jt7 a, 7 
bS:?^fiS<;'tSfw«?)(Z)X>y5^>^*X@{Cd3V^T, x>y5=-> 
^®^D1ZX^4^$:|l3^-r.S^i:{Cj:t;, P7a, 7 b 
5:?^Sg-r§x>y^>^{Ccl:y5SMLTlt7 a, 7 bCDJS 
gPlC ^ V ^T X >y ^ > ^^'X h >V /N°Jf 3 CO-gP l^^-r -S ^ 
^ITi'i-e^-So itltCiU, ^J^i^m^^^^^iL 
@3IS8a, 8 bTtC-feBf -Sx^y^^yxh^vA 
®3a, ^h(DmM^n<-^^Z.iliS^X^. i^j8a, 
8 b i:TM@^2 a, 2 b i:©ra®^*&{gM-rS3i: 
:;f)':'^-^-So 

[0 104] llI9S3J:t>'l Old;, mSKmX^tc^mmo) 

^(mm2{z^^^^mm.(D^jM^mm-r^r=. 
i^(Di^mmx&^. ia9i3j;a«i o$:#MbT, &^\z 

B^1--So 

[0 10 5] |l|2{C^Lfe*5§B^CD^(7)?^^l 

\zii:b^wmm.(Dm^m.^^hnM. mr^mm: 

6 (I1I2#M) ±tCb^:/X h/N°^->l 1 a~l 1 c 
(EI9#M) ?:?^^-r-So -?-LT, EI9{C3^-r=fce)tC, 
U/S^";:^ h/^°^^-> 1 1 a~l 1 c^rVX^'tbT, 
*e^6$:|g55S-t-S3iltCj;'J, ?S7 a, 7 b ^rJ^fiXi" 
-So Z(DtL^. Z(Dm7 a, 1 h^T^^-t^iSLv^^f 
jMlz:jSH^:^y^y'^(D:/u'iEP.^!it^mWir^Zti 



(12) 
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[0 10 6] Z(Dj:oiZ. ?t7a, 7 b ^rj^^jjcf Sx>v 

8a, 8 b TlC'Sgf >v ^ > h >y /'tM 3 
a, 3 b(D|^^»<t-Sri:7b':T'^So 
[0 10 7] :r3T'X>v^>i^Xh^yAjg3CD- 

ijmm(Dm4:iz^Lr=.^xmtmmiz, mi a. ih lo 

[0 10 8] ^JcfC, HI 0\Z^-tiiO\Z. ?t7 a, 7 b 
®P«3SPi:JSra»te^6a~6c±i:{C@^^8 a, 8 b 

7 a. 7 bCDrtgPtjiraB^e a~6 c±i:tC. 

[0 10 9] -(D^. mmmme c±iz&m-t 
&mmm8^cMpm^£if^m^^r\^^-t^:iinz^ 20 
m8izB-rj:o^£mm^m$i>izm^:itifiX'^^. 

[0 110] mm(Djm3) mmt. :^^m<Dmm 
(Dfm 3 (c J; ^^imm i:^s-tmmmx&^. m 1 1 
5:#MLT, :^mM(Dmm(mm3iz^^^i$.^m^ 

[0 111] mil $:#MLT, :^9^m(Dmm(Dmm3 

{Cj:S4^^|c^gl±, B^8a, 8ht.TMmS2a. 

A"® 3 c, 3dt%im^^. (la^-r) .l 

{-TJii^2a, 2hi:m^-t^o rmnmz a. 2 b 30 

iirasife^ 1 ±izm^(Dmmmxx:i^y^y'^'7. h >y 

>'N°jg3c. 3 d ■&= Za^X-y^y^^Xh^y^-^m 

3 c, 3 doMSi: UTtt, ;*:?§B^(Z)^(Z)?^® 1 (ci 
^ifi^^!|siggtCj3ttSX«y5^>^*X h >yyt® illWI^CD^* 

h <y /N-jS 3 c , 3 d (D±iZitmm&mm 6 a ~ 6 c 

?^f!5c$nTv>^„ mmmme a~ 6 cizit. x>y^> 

^'X h <y 3 c , 3d ±lZ&M-r^mmzm 7a, 7 
b;^)^?^fS$tlTV\-5„ p7 a, 7 b f^gptClii^^ 8 a , 40 

8 b7!)^^^S;$tlTV^e, 

[0 112] z:C0J:e)tC, atm$iShL(Dr^lZ 

&m.-t^mmz. :ny^yifx h y^-^sti^m^-^nx^^ 

^V^fl^7b^#ftf X>y^>^^Xh<yy'?M3 c, 
3 d i: LT J/ U 3 ^Sffbi^'fcif J: 'J ^tt^mtl^i^^fjt 

i/ u n ^^-fbiS^S; i^a:>um^m^^^m^iztj. wm8 a 

•So Zl©*g:^, IBIS 8 a, 8h(Dm<DmMlZil^SLXR 
Z.ti:^:^±X^^. 50 
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[0 113] ZZX\ }im-t^W!m8 a t.m!m8 h t<D 

m<DmMit. mmtmm^t-t^iz^nxi<^<rjn). -y- 
-f^i7ay(mmxit. mmmA^^j^mmm^r^mm 
(Di3mmwM±mz^\>^x^m^tf£^rci^. ^<Dm 
mwmsoi^mcDimitmisbxmmtfj^^. 

[0 114] ttc. &.±(D^'^iZLXm^^t^^^m<D 

mmamm 3 (c .t ^m^m(D^M^m. 1 2 tc^-t= 

[0 115] 
[«12] 



4iS 




«%COf$G 3 (= ^ tt 6Ettffi(0€tfi 


ISOpF 



[0 116] r®^l 2{C^Ufc^-^f$:M^b 

igiiiii^T'fe5„ tt=.. mi 2j,z^Lrcmm(DmMiz 
it. mmt^im^rsoymM^^^tix\^^^. 

[0 117] HI 2~1 HI UZBVtc^^mO) 

mmcmmsiz^^^mmmoym^m^mm^^r- 

«5cDf9r®HT-fe^o J^AT, HI 2-1 6$:#BMLT, * 

9^m(Dmm(mm3iz^^^i$.mmo)wmxM^mm 
[0 118] *-r, HI 2{c^-rj:e){c, 

(H^-f) ±}CTMS^«2 a, 2 b &?gf!!ci-S„ 3® 
TJBlHa 2a, 2 b (d;, :$:|g0^(Z)^<Z)?^^ 1 J; t>' 2 

j;<, &?>^Ht^imm:izm^-^tit=.mmmMx^ 

J;V\ -g-LT, TJii»i2a, 2 b±{cMr^Jffe^l 5: 

m^^&. mmmm^ i -hicx^yf^>^-x h ^y /ijs 3 & 

[0 119] mz. HI 3{C^j^f J:e)lC, X>y^>^'a 
h>y/\°M3±{Cl/i/Xh/\°^r->l 1 d, 1 1 e^J^^ 
z:®ui>":x h/N'^f-^ 1 1 d, lle5:VX^i: 
LT, B^«8a, 8 b (Hl#flM) $:?g^-t--5fI^{C 
^Bt--5^I^{CX -y ^ > i^'X h ^y 3 c , 3d 
$i±S<fce)tCx^y^>^'-&^T7ie)„ :13T', ?t®*QX^ 

hA"^->l 1 d, 11 eODlpIli, (l^<gM«!t(Z)$I+ 

7'^^^>h®V-t;>x2) Pxt(D-k^^izi-^'^m 

[0 12 0]?^tC, l/i/Xl>/t^->l 1 d, lle$: 
Ig^^Ufc^, HI 4tc^i-ie){c, jSr^«B^i^x«y 

h-y/N°M3 c, 3 d±t\zmf^mm^Q 
[0 12 1] mz. Mmmm6±izupxhJ'^^-y 

1 1 a~l 1 c (HI 5#Bg) iiB^-t^o ZL(DUi/X 

hA^->i 1 a~i 1 c&vx^iiLT, mrstmm: 

6®-gp$:|^*1-§3i:{CJ:U, Hi 5{C5^-rJ:e){C, 
Sl7a, 7b$:?^^f.5o 
[0 1 2 2] mz. bi/XhA^->l 1 a~l 1 c5: 
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tmm&me a~6 c±tizmmim8 ^^m-^. 

T^Lfe#«W&fflV^Tt>J:<, ^7 a, 7 b 

(D\H^S>^mmmm& a~6 cJii^tC/N-UT^^;!/®?: 

[0 12 3] mz.. mmmmQ a~6 c±\zum.-t^ 

[0 12 4] |lI6feJ;t>*7{C5^U;fe*5§^(Z>^ 
1 IC J: S ^i$.^m<Dm 1 J: t>'ll 2 (Z)^M 5: 

[0 12 5] mi lit. ^mm<Dmm(Dmm3izj:^^ 

r. :^mm(Dmm(Dmm3iz^^^tmm<Dm^m 
it. m^izitmi nz^Lr=.^^m(D^(DmM3iz 

i7iz^Lr=.m^mx'it, m&8a. sbTic-aai-s 

[0 12 6] r<Z)fe«?), mi 7{C^L;t*|§0^CO|||(g(Z) 
?^^3{Cj;S4^#:igg(D^M«, HllfC^Lfe* 

mm(7)^(mm3^zj::s>^imm^zi3^^xm^^tl^ 

2 tc J: ^iji^#:^g{c fev ^T#^5i^^^iJ*h |WI^®?A^ 

[0 12 7] Z(Dmi 7(C:^Lfe^M{C^VN 

T, 06^«}:t>*H7tC^bfc2^f§^(Z)^(Z)?gffil{Cj; 
S^lfecttJf^20^M®«jg5:jiifflLTt>, m^(D 

[0 12 8] (Mm<Dmm4) 01 sa, ;$:i8H^a)iisg 

J:Si|i^<*:iSfi®»TS0-e&-g>„ 0 1 8 5:# 

[0 12 9] 01 8$:#RMLT, 2|s:|g^®^(D?^®4 
tcj:^i|i#<$:i§g«. a:$:«jictt0l itc^L^^jsfgH^ 
cO^CDJ^ffi 3 J: -5. ^#:^« i: |Bl=^®«it &m 
^„ fefcU Z®01 8fCg^Lfc:*:#g0^(Z)|ygCD?gffi4 
(Cj;Sii^«sigg-e{±, @B^8a, 8hriZ&M-tsm 
igc{ciix>y^>ifxh>vy\m'^-y:-^, @HilS8a, 8 
b(D{ilS(C©*LX>v5=->^X h>y/\°ji3 g~3 j i)"^^ 

[0 13 0] zayf^isb. :ia:>mm(Dmm4iz^^imi^ 

'mmxit. 011 iz^Lt=.^^m(D^(D]^m 3 j: ^ 
^mimsiz:i5\,^xm^n^^mizMA.x. 0 nc^u ' 
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[0 13 1] 01 9feJ:t>'02 OldU 01 8lZmLt=.^ 

nm(Dmm<r>mm4 iz^^^i^mn(D^jM^mm 

f •5fc«?)®e^ffi0T'fe'5„ 01 9feJ:t>*02 0&#ML 

T, l;xriz^mM<Dmm<7:>mm4:^zJ:^^!mimm(Dm 

[0 13 2] t.'f. 01 2-0 1 5(C^Lfe*fS^®SI 
Ifg®?^^ 3 {C J; ^ifi^fls^gOiStX^O^ 1 XS~^ 
4n:^$:5ygLfe^> 01 9{C^t- ie){C, ^t7a, 7 
10 b(D®SP^CfeV^Tx>y^>yx h>yyN"«$:X«y^>^'*{C 

[0 13 3]?^{C, lxi/XhA^f-^1 1 a~l 1 cS: 
I^SLfcit, 02O{C^f J:e)lC, it7a. 7 bODftgP 

nmmi&me a~6 c±i:{c#mM8 

^^T% mm^m^m^'r?>miz. ^7 a, 7b®i^ 

gPhSrai^te^e a~6 c±tlzA^Jr:)i'$i;iM^M^ 
[0 13 4] ??CtC. Mr^^He a~6 c±lZ&m^^ 

mmt^m s cm Piss^ if v ^T|g?5S-r s zmz^ 

20 tj. 01 8tC^rj:e)>5;^ig5:f#5„ 3© j: -JtC LT, 

[0 13 5] :i(Dmm(Dmm4iz^:&^i$mm 

{C06 j;t>*0 7 tC^Lfe*#§^®SeiOJ^ffi 1 tC 
i|^ft:^g(Z)^ 1 is J: O^H 2 <D^#!l®S^ SrMffl LT 

[0 13 6] (mmaymm^) 02 1 1^;, :^mM(Dmm 
(Dmm5lz^^^^mimm(Dm^mx$}^. 02 1 

30 5:3JiB^-r§o 

[0 13 7] 02 1 $:#fiSUT, *^^®|lifeCD?^ffi5 
tcj:Si}i^<$;^gtt, S*Wlctt01 UZBLtz-^mn 

(omMo^mm 3 iz^^^immtmmaymm^mx 

-So tctdU 3CO02 l{C^Lfe*?§0^CD^(Z)?^®5 
{Cj:S4^i!fs^gT?«, T®@^2tiH|i8 a, 8 b 
(Dmzi/ U n >ffifibK;i^e>?fcS®r^^te^4 a , 4 b *N 
?g^!!c$tlTV^5„ ^LT, @B^8 aT{C'E:g-t-5x«y^ 
h >vyN°M 3 k. 3 1 icii. sgpgp 1 0 

Tv^.g>„ tfe, mB8 ariz&M^^mmzi5\^xit. 

40 «r^^)K4 a, 4 b^Cgg^?L9;!)^?^^34^T^^-g>„ 3 

commi 9 rtsptc?^^^ *ife^«^*:Mtc J: o mm 

8 a i:TM@H«^2 ^l*^«^«^^cgg^$t^T^^-S„ 
[0 13 8] Z.(DJ:olZ. :^mmo^^oy}^M5l,Z^^ 
^##:^g^CfeV^Tt;, iH^8 a tmBS h tCDmiZit 

-g. 0 1 1 tc^ L tc^mmmkoymm 3 tc j; .5^ 

[0 13 9] 02 2^J:t>*02 3li. 02 i{C:^L:/^;$: 

^m<Dmm(Dmm 5 j:si}i#<*:isg®}stx^?:!5i0^ 

50 f -Sf-ftOSffSmT'fe-So 02 2feJ:t>*02 3 
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[0 14 0] t-r, 1212 2{c^-rj:-5tc, Mr^iei^i 
So mz, rmm^2±iimmmmi ±tizmm!m 

X ^ i: L T X >y ^ > ^*{C J: U X «v ^ > y X h >y y ® — 

5=->i^;^ h >y AM3 mil. ^Pgp 1 0 Sr^f-Sx^v^^ 
iT'x h 3 k, 3 1 i: r^^sclc, h 

^y/t® 3 k^3mt.(D±izMmmm^6 ^mm.-t^. 

[0 14 1] mz. Mraiiife)^6±(CUi/XhA<5?-> 
b (E2 3#M) ^mm.-t^. Z.oy^. 

^v>'N°M3 k, 3 1 iciiMPSPi oimm.^nx\^^(D 

X\ z:(DX>y^>ifX h>v/1«3 k, 3 15:VX^i:L 

T, Bsn 8 a i:T»i^« 2 1 ^im,-t?> r^fb(DmM. 9 

S„ ^©.t-itCUT, 02 Steffi eJ'&^jt&ff-So 
[0 14 2] ZL(D^, MT a. 7 b j3 J:?J«g^7L9 ©p^g 

izi5»^^i^mm(D^j:mtmm(DJM^nfj^o^ 

tiz^^). mz nzm-t^t>^Jtmm^m^:it^'^X'^ 

z(D^oizi,x. ^mM<Dm&(Dmm5\,z^^^ 

[0 14 3] |l|2 4{j;, *560^(Z)|yg®?g^5fCj;S4^ 
^#:^S(Z)^ 1 cD^MSr^^E^WElT'&S. 02 4 & 

[0 14 4] 02 4 &#MLT, ;*:#6W©SligcD?^ffi5 
{ciSijs^flsMS(D^l®^W*> &*:6^ictt02 1 

fefcL, jfraie^a 1 (DmmizimeizmLr=.^mm(D 

e» tc iy U n blK;!)^ ^Ji?>imm 5 *'!?gfiSc$ tit t ^ 

wmm 5 (c J; y TMiHiii2 ^mm-t^ ziiti^x^^. 
[0 14 5] mzbit. :^mM(Dmmo)mm5iz^^^ 
mi^^m(Dm2om^mi:m^m^mx&^. 02 5 & 

20^M$:IJiB^-rS. 

[0 14 6] 02 5&#fiMUT, ;?fc|§^0^®?gffi5 

{c J: sifs^flt^scDH 2 (Dm^m\t. wm\z\m 2 4 
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L tc:i^mmm^o^mm 5 j: s ^<*^s®^ 1 

fcm2(Z)^M-?:idu TMiS^2®±}c-esi-SM^® 
*-{cMai5c, 5 d^-^J^fijc^tiTSSU, ISISSbTtc 

mi T^c■Kg-tS^IJ|!c'5:i:•{cflfi(DSH^^*^?^fi^$i^Tv^ 
S«^tc%, Z®fffi®iB^i;i3^8 bii^r^fcfd;:^^ 
m5^^-rsrhl±;5:i,\ rofcto, SSMSc, 5 

iSeg^ 1 Ttc?^figSti-5ftficD@B?^i:@^ 8 b iior^cD 
^45:0 2 4 \Z^^\^t=.-:^mm'mmim 5 J; 

[0 14 7] 02 6tt, ^^^(Z)^(D?^®5{Cj:S^t^ 
#«^iSeOD^3®^M&^t-WTS0T'$>€)„ 02 6$: 

[0 14 8] 02 6$:#MLT, *5gH^®||Sfe®?^ffi 5 

20 tc J; sifi^fis^gcDii 3 (Dm^mit. s^mizim 2 1 

r^fe" L, 02 6 (C^ Ufe^ 3 
Xit. SH^^S ail@^^8 bt®WlC. X<y^>ifXh>v 
/^°M3 r;?)^#fe-r§„ ®raifeii^4 a, 4 b_h® 

iHf^sa, 8himmir^mm&^coi&<Dmmiz%. x 

>y ^ > h >y ytji 3 r ©J^tix ^ > ^^X h >y 
3 k~3^l(Z))KffJ;^;^<;S:oT^^So 

[0 14 9] ;*:5gH^®ife^©?gffi5tcj:S4^ 
30 ^#;^g®||3CD^MT'«, J/Un>SefblK'&^'<fcV 
*ji:b^«^®:^^ V N 2/ 'J n if(D^Jif4$:x ^y ^ 
^^Xh^yyN'JSS k~3m, 3 r ~3 t i: 
^{Ct;. SH^8 a iiiB^S b i:®M®^*;!)^^^<7&S 
3i:S:RSih"e^§= ZICD^SII, MS 8 a, 8h(DrS(Dm 

mizmmLXRcm&t>^i<i^</ji^). immma^m'^ 

[0 15 0] Mra^ll4a, 4h±^moJ:^ 

{CX>y5^>^':^ h>yy\°ji3 k~3 m, 3 r'~3 t ^'tJ^fiSc 
$ 4XT V CDT', it 7 a , 7 b (Dm^&mtf^-ftifc J; e) 
40 f^m^lZ^, mi a. 7hi}mmmm4a. 4b{C* 

J:V^iH?<|8a, 8 bS:^^(CffS3i:A^T'^-g>. 

mmz. wmsa. 8hriz&n^^imi$.m^^£if 

i)\ z:®?t7a, 7 hi:m0^-r^r-ib(D:i.y^y^izx 

Ztti'^X^^o 
[0 15 1] 02 7 — 3 Itt, 02 HZ^Lr^y^^m<D 

50 mi:wmr?>r^isb(D\i^^mx&^. 02 7-3 1 ^^m 
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[0 15 2] t-r. mzuz^-t^oiz. mm&m^i 
KB^mmu z.(Dmizmmpm^iMih^. :i(Dmim 
(Dmrncommmm i ±izw§.-t^mmpiim^ cm 

So mz. -rmw!m2±tmmmmi±tizmmm 

^ > h V /tJi 3 c , 3 m $:0JE!5c-r -So ?ik(C, U i^X 

h >y 3 c , 3 m i: ®±{cjir^i$ei^ 6 ^mm.-t^. 

[0 15 3] mz. m2 6\z5s<t^o\z. MKiM^lie 

_htCL/i:;^Xh/\°^->l l a, l l b^?^^f€>= 
[0 15 4]?^}^ Ui/'X h/t^->l 1 a, llb$: 

Ji3 ci:(Z)-gp&l^*1-.&c:i:{cj;U, Sl2 9tc^t-<J; 

11a, 11 b&B^^f S„ 

[0 15 5] i-^tc, 03 otcs^-rj:e)ic, mwmm^& 

a, 6 b_t(Cl/i:;xN/>°^->l 1 c, lid, lie 

[0 15 6] mz. 03 Kc^-Ti-itc, US^'Xh/t^ 
->llc, lid, 1 1 e feVXi^ilUT, 

^xj: ^j^mmo^mi a, ? b $:?^^-r-5„ 

[0 1 5 7] Ui^X t>/'^°^-> 1 1 c, 11 

d, 1 1 e S:[g5S-rS= 30^, «7a, 7bSJ:t>*® 

1 ~4 {cfe(:rs4^#:iS«<Z)iSixei:H^OXS 

ii^'ST'^So z.<D^o\zhx. ^nmai^(Dmm^\z 

[0 15 8] 03 2 33J:t>'3 3tt, 02 1{C^L^*#g 

m^m^mm-^^r=.)^(Dwmmx-&^. 032—33?: 

#MLT, OT(C*#80^CD||ig©?^^5lCj:S^t^#:^ 

[0 15 9] t-f, 02 7j3J:t>*2 8{C^Lfe$£tX=g 
03 2lC^-rj;e)fC, l/i;xhA<5J-> 
11a, 1 1 b&VXi'ilbT, x^y^>iflCj:UBfln 
ap 1 3 $:?^^-tS. WPSPl 3®igSP{CfeV>T 

ti, Jirai!iei^4®a®*':sm$i±-S)o ui>-x 

h/N°<$?->l 1 a, 1 1 b $:[^*-r-g>o 

[0 16 0] r^tc, 03 3{c^-rj;e)tc, nmi\m^& 

a, 6 bJitClxi^X hz-N'^-^ 1 1 c, lid, lie 
[0 16 1] -eLT, Ui^X N>'\°^f-> 1 1 c, 11 
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d, lleSrVX^tLT, Mr^iifeii^6a, 6 b 5:x 
<y5^>ytcJ:*;K?5fe^S3i:}c:j:y, 03 i^iwi^tc, 
iS®fflcD^7a, 7b&?^^-rs„ 
1^, 3l<yf^>^-Xh^y/t®3 k, 3 Ijb'^VX^ilLTf^ 
fflU JSr^»eiiyK4®-^P*?3i>y^>^r{cj:tJ|g^*^4a 

[0 16 2] -e©^, U^:>X h>'N°^-> 11c, 11 
d, 1 I e^U^-t^, Z.(D^. jt7a, TbfeitJ^ 

10 mmi~A \zii\-f^^{i?mm.(Dmi^ut.mm(DJM 

$:^T^d3i:tCj:U> 02 l{C:g^-rj:e)^#lig5:f#S^ 
ilA^T-^So c:®J:e)tCbT, :*:|§B^CD||Jg(Z)?gM5{C 

[0 16 3] 02 7~-3 3lC^L:t2fs:5§^(Z)JISg 

CD?^^5{CiSi{^<*lSga)i£gX;g(7)^l j3J:yf||2 
(Dmmnt. 02 4-26 tC^Lfe^#:SS(Z)SStX 

miz^mmx^^. 
[0 16 4] (mm(7)mm6) 03 4 

®?^ffi6tCj:S4^^MSS:5^-rf|Fr®0T'feS„ 03 4 
20 $:#fliLT, *l8WcD^®?gffi6tcj;S4^<2|sigg$: 

[0 16 5] 03 4 S:#MLT, 6 

5 iz^^^mt^mmt mmo:>mm^m^^. 

r=.f£ U, Z1(Z)0 3 4 (C^ L 6 {C J; 
Sifi^f*;^gT'li, 13^8 a, 8 b TlC^KSf'Sfl^tC 

[0 16 6] ^CDfeib, 03 4{caLfe*^H^®^<Z) 
J^ffi 6 J: S 4^^^s^gT' 02 1 {C^ L tc^W^CD 
30 ||fig(D?^fl|5tCj;Si^i##;ySSlCj3V^T#'btl-g>Sft*{C 

*D AT, 01 (c^ b fz-^^mcDmrncDrnm i tc j: ^ ^^^^ 
wmm.\z^\^x%<bi[\,^i^mt.mm(m^^n^ 3 

[0 16 7] 03 5li, 03 4(C^L/t;*:«H^(D||;te(D 

6 \z^^^mwmm.(Dm^m.^WLm-t^ fesbcow 

®0T-fe-5o 03 5$:#HgLT, JiAT(::03 4 {C^^Lfc 

[0 16 8] *-f, 02 2feJ:a«02 3(C:^L>t2^5g0^ 
40 ®|QgCD?^ffi5{Cj:Sifi^<*;^g(Z)iStX@(Z)||lXig 
S3J:t>'^2X@^||;^L^i^, 03 5lC^-r»ke»tC, M 
7 a, 7 b®Jggp^CfeV^Tx>y5">^'•x h>yy>°M$:X>> 

[0 16 9] Z(D^, :^^m<Dms&(Dmmbizj:^^ 

UT, ^mm(Dmm(Dmmeiz^^^»m^^mMiz 
m^^tti^x-^^o 

[0 17 0] tt-. Z:®03 4 lZmLt=.:^miM(Dm^(D 
50 ?^^6lCc}:Si}^^!f:aSlC^LT, 02 4-2 61C5^L 
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CO 1 7 1] ^r-. m2 7-3 3lC:^Lfc:*:#§B^CD|life 
[0 17 2] mmcDMMi) EI3 6tt, 3(s:|g^(D||Sg 

[0 17 3] EI3 6$:#MUT> *ll^®^(D?^ffi7 

^= fefd'U :i®ig3 6(c^L^;*:|§^cz)^®?^ffl7 

i:, x>v5=->i'*Xh>y7\°M3 c, 3d®{i®t*«, {S(f 

[0 17 4] ^®J;e){C, 2|s:|§0J(D|ag®?PM7(Cj;S 
^^jsiSSfCfeVNT^, M8 a b iioraicti 

&<Z)T% mi l{C^L:t3|s;5gB^(Z)|yg®?^ffi3{Cj:S4^ 

[0 17 5] iLtc. mi wz^x^tc^amm.cD^'^ 

>'tM3c. 3 d;)t)?®^ELTV^^V^(Z)T^ @^8 a, 8 b 

a&igi i®i|^^is«j;U;^§<-r-5^ii7!)^-es^„ 

@^^8a. 8 bracD§» ^^i;{C{g»i-t 
[0 1 7 6] EI3 7—4 Oli, EI3 6 {C:^L;t:$:|eH^® 

mm(Dmm i \z ^^^i;i^^m.ay'm^iM^wm-^ t~ 

^(DmSm-ath^. BI3 7— 4 0 5:#MbTs OTIC;*: 
[0 17 7] *-r, igi 2J3it>'l 3lC:^L^^^ig 

?:sis6Lfci&. 03 7fc5Ki-cj;e)tc, Mm^mi 

hn^-y lid, lie ha:>±\zmv^i^mQ^ 

[0 17 8] X!k\Z. m2.&\Z^-t^O\Z. CMFrntaif. 
$:fflV^■5Zli:^CJ;^;, Ut/Xh/N°^->1 Id, lie 

±\z^m.-thmT^mm:Q srK^st-^o 

[0 17 9] ?^(C, 113 9lC:g^-tJ:e>fC, VV>7.h/^9 
->lld, 1 1 e Srl^iS-t^So ^©JccjlCUT, IBIS 
moymi a, 7 b $:?gfig-rs^^*^T'^So 

[0 18 0] z.(Dr^i^. :^mm^o:>mmi~Qt\t 

M^U, m7a, 7 b$:?^fig-rsx<y^>i^XigS:^??& 

•So 
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[0 18 1] it 7 a, 7b{i, x>v^>i'*xh^y 

/N°S3c, 3 d±(Z)l/i/;^ hyx'^f-^ 1 1 d, lletf^ 

8 a, 8 bratC{j;x>y^>i^X h >y>'>°Mli#^S L^V\ 
Z.(Dtz.lt>. @^8a, 8 bra©^4&J:'JfgM-rs:ii: 

[0 18 2] -g-LT, 03 9lC5^LfeX^C0it> 04 0 
{C^t-J;e){C, ?t7a, 7 bCDP^gPtMR^ifeiia^e a, 

6b, Gc±h\zmmm&^T^m.-t^. 

10 [0 18 3] ^ofeh, ;*:|6HHcDiefe®j^ffii— 4tC*5 

[0 18 4] z.(D^^\zhx. ^^mno^mkammiK 
i:^^w^n.-^m$,\zn^ znti^xn^. 
[0 18 5] ^mm^^tifcLmmcommit't^xayj^X' 
mmx&-oxmmm^j:^(Dxitfj^^^tm^<^^^^^x 

(Dmrniz^-ox^^n. ii^m-m^(Dmmt^^<DMM^ 

20 s„ 

[0 18 6] 

mmoymm RhcDi e) ^c, m^^k i ~ 1 5 iztmcD 
^mi-r^ztiz^'). mi'^imcmTi:m±'t^zt 

[0B(Dffi#;5:iiB^] 

[0 1 ] ^^m(Dmmo:>mm 1 iz^^^mimm(Dm 

[02] 0 1 (C^ L fc*f§H^©S^C7)?^ffi HZ^^i^ 
30 ^fls:iSfi(Z)SStX@®miXS5:t5i^-rS^-»C75®T®0 

[03] muzBL t=.:^wmm^(mm 1 i -5^1^ 

[04] 0 1 ic^ Vfz.:im^mm^(nim^ i\z^^^ 

[05] 01 \z^sLt^:^mm(Dmma:>mm 1 ic j;.g>^ti 

40 T'fe.2>„ 

[06] 01fCa^Lfc*#gB^(Z)5Ug®?^ffiHCj;.&ifi 

mimmcDm 1 (mmm^^<tmmmx&^. 

[0 7 ] ;$:|6B^(Z)iei(Z)?^ffi 1 tci:^ifi#^t:|gg®m 
2 (Z)^M&^LfciTa0T'$>-2>o 

[0 8 ] ^mm(Dmm(Dmm 2 tc j; ^4^i*igg©f^fr 
[09] 0 8 tc:^ L t^^mmmmcD^m 2 ic j; 

^ifls^g^SStX^®^ 1 n:^5:fiB^i--2,^^«)CDf^®0 
50 [010] 08{C:5^L;fe*5§^(Z)|ISfe<Z)?g3l2lCj:§ 
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»T® HIT'S) So 

[012] 0 1 nc^ L rc^^m(Dm&(Dmm 3iz^ 

BEJT'feS. 10 

[m 1 4 ] m 1 1 (c:^ Lt=.^^m(Dmm(Djm 3 (c j: 

[SIS] EI 1 1 Ufe*f§^®iei6(D?gffi 3 tC J; 

[016] 0 1 1 ic^ L r=.:mm(Dmk(Dmm 3 tc j: 

B0T&So 

[017] *i6H^(Z)iiife®?^® 3 K^^im^mm.(j^ 20 
[018] if.mmm&(DmmA \z^^^wmm.(D 

^0T'feS„ 
[019] 018 {C^L/fe*9§WcD^(D?^ffi4 (C J: 

B0T-fe-g>= 

[020] 018 tC^ L^3^5§0^CD||Jfe<Z)?gffi4 \Z J; 

B0"e&-5„ 

[021] *|§0^(Z)||j!g®?g^ 5 J: ^^^mm.(D 30 
fr®0T-feSo 

[022] 0 2 1 tc^ L fz.:^nm(Dm&<mm b\z^ 

M0T-S>-g)„ 

[023] 02nc^L. r=.^mm(Dmmoymm 5 tc i 

Si|i##i§g(DSStX^(D^2X@&giH^-rSfc«?)®E^ 
®0T'fe5o 

[024] ;2|c56H^<Z)Syg(Z)?^ffi 5 {C J: 
^ 1 (7)^^J$:S^Ufc»r®0T*-5o 

[025] ^mM(Dmm(Dmm 5 j: ^if^^^js^sco 40 

[026] ^mmmmcDmm 5 tc «fc s^f^^^iiga® 
1^3 ®^M^^LfcWffi0-e*So 

[027] 0 2 1 {C^ U ^*5§^<7)^<7)?^ffi 5 (C J: 
[028] 02UC:^L ^*?§^CDS£660?^ffi 5 (C i 
[029] 0 2 1 {C:^ b t=.^^m<Dm^(DmM 5 fC J: 50 
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[030] 0 2 1 {c;u^ u kimmo^^oimm 5 tc j; 
H^-r s fe«?)®»f®0Tfes„ 

[031] 021 {C^b 5 J: 

Sif^i2fj^«®SStXS<Z)^ 1 SXSSrifi 
H^f S ^*<Z)»TS0T'fe-5o 

[032] 0 2 1 {ca^ L fc^mm(Dmk(nmm ^\z^ 
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